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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a watermark 
information filling apparatus and a watermark information 
detecting apparatus which can take out confidential 
information precisely. 

SOLUTION: In a watermark information filling apparatus, 
a plurality of dot patterns formed by changing 
directions/wavelengths of waves are prepared, one 
symbol is given to one dot pattern, and confidential 
information is given by combining and arranging the dot 
patterns. In a watermark information detecting 
apparatus, there are provided as many two-dimensional 
wavelet filters, having the same directions and 
wavelengths of the dot patterns, as the number of dot 
patterns. Convolutions between arbitrary regions in a 
partially transmitted image and a plurality of the two- 
dimensional wavelet filters are calculated and it is 
decided that the region is filled with the dot pattern 
corresponding to the wavelet filter by which the 
maximum convolution is given. 
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LA r> X*Mfc*rfMW- LA 9 1 , 
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fcWWHTfcSo B3tttB*a=yHirW»t* 
5*, ::Tii»-efc?i fl -ffiMlfeSrftBdLfc* 

$>££>U:*fL, Bl5tt#6i»4*ift5. 
[0 0 8 5] *Bllci4«©ffSo»Bf»*»fc 
fflJM:fc»©JWL, W*5 f '<**^IBfcAA5 ff '<'f* 



(9) 
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[0 0 8 6] «T-ettA*W«^6«#3.=.y hSrttW 
«TT1i, h^>f /P^o— 

* kmmti:m«*n*i7 4si'*-c3btirz t wtt^- 10 



[0 0 8 7] ^T^tf^-Z^-f^G (x, y) , x 
= 0~gw- 1, y = 0 ~~ g h — 1 $T7n"3~ 0 g w, gh 

[0 0 8 8] 
[SC3] 



. ^jiiZ^L + (>; ^ 2 0) |j x cxp[- wfcx -x0) + v(y- y 0 )}] 



x -O—gyv-Xy = 0~~gh-XxO = gw/2,y0 = gh/2 



tan - 1 (« / v) : Sfc ©>&jS], Vu 2 +v 2 : J^&gc 

[0089] m^m(c^±s^u^iJ«^-Si^)^^^v>' 

1^-/1,7^;^^, hoSjg 20 

[0 0 9 0] AAIfttoet'OffilT©?^/^^ 

-f (*R:7 >f tt**^ -f a,* k 
w^ffiF (a) tt«T©*cttJM-a. 

[0 0 9 1] 
[»4] 



= Vi?c 2 +/c 2 



[0 0 9 2] 016li, ^f^S 3 0 3JcJ:oTIE:^ 
b*tfc3.=Lsf. h^^ — >OJ (x, y) *id»*a**fC 

So 

[0 0 9 3]^5,M^-yu (x, y) 

(1) 7^;^AOffif^»lt4^f,, asyf^ 
— >U (x, y) ^Oi-^TOffiMtCO^TF (A) Sr 
IH|CUfclS*0**<B:«r3L^y h^^-^U (x. y) 
»C»i-S7>f^A<OttJAfflt L, CttSrFu (A, 
x, y) ti"5 0 



50 



(2) sLsyKA?^ — (x, y) \^KfrtZ>7 
BOW^ (1) i:n*fcH«U ^Fu (B, 
x. y) tt5, 

(3) Fu (A, x, y) tFu (B, x, y) 
U Fu (A, x, y) ^Fu (B, x, y) "Cfctttf 
a^yh^V-yU (x, y) teSaM&SttTl** 
T^Acx^ hfi^L=:5/ hA-CfcS^^U Fu (A, 
x, y) <Fu (B, x, y) X*tbtl\^=-iy V'** — 
>U (x, y) \ZMfrj&&tlX\,^Z>i/^tf/\s*--iy b\± 

[0 0 94] (1), (2).tC*3V^, 7 ^ 
(3) tFu (A, x, y) i:Fu (B f x, y) 

tt*J J&^fE k U T 1 v > 0 
[0 0 9 5] (1) dSJ^T, 

asfeay*!) a— i ^fctUM-aaWC, F (A) <£> 

\ZU (x, y) \zm&&&ftT^Zi'>'7$/Uz2.z=.*, h\Z 

(2) ^v^rt>lR3«(-, f (b) <0**«fe&*fcka>E 
&£&fcHffi£j©;tfci§^:: l fc/c^lcu (x, y) 

[0 0 9 6] «_b, (*TiyZfS 3 0 4) Op 

jWfcov^rRwufe. m*, bi 2<Dmxm\zmy>, u 

fe<D*y L ry'7S 3 0 5 {CoV^ffc^i-So ^fy/S3 
0 5m h^^-^tT^jOv-^^/l-^^UT 

[009 7] H17 Jitif «ta7cO— ffilSr^rttMSI"Cfe 

(1) ^/^ 0 ^-^^CS^iA^i^TV^5 V'V^/W 



(10) 
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fclftflrt-S (Hi 7(D) . 

(2) i/^^SralttUT^-^W-S-SraTci-S (HI 1 
7®) o 

(3) T-?ft^&m^L.xm&^frtz.mm*&*>m 

t (817®), 
[0 0 9 8] mi 8 2 0 ft?*— ^^D^TC^O 

[0 0 9 9] £T, =z-—y hs<? — ^ftM<ommfrb 

[oiool^-c, ^s/h/^-yfr^JWX^ 

S 4 0 1 t'ffcT-^^Wffi^ 1 1 C ^-^^ 

■T5 (^f^yS 4 0 2), 
[0 10 1] RV^T?, jl^-/ Y^ — ^7^\\(0 2fs^U 
2 0 3 tffiO^fe-C^— ^«F#at.ny 

(1, 2) (2fT 1?U) 2m<Os<?->=L- 
ybrtl:»»t5 (U (1, 2) ~U (3, 3) , U 20 

(4, 3) — U (6, 4) , • • •) o Dn = 7, Rn 
= 6T*&£fc#>, ^fiO/^-y^yh (t*— ^^F 

>)Wasy|OJ:tt6il«at5) M<*'_ 
(U (4, 1 1) <-U (9, 1 1) ) &%L*>mZtl 

<5. 

[0 10 2] ^t, ^T7^S4 0 3-eBlt>ajUfc'7 f 

S 4 0 4) 0 J^T, ^ * h*«««»fc"oV^ttWi- 30 

[01.03] B2 0OJ: Jl^^y >ffMto2 
^l^Jg^^fttt^lPW^^^-^-i-^^ 

[0 10 7] <D*&ttl fcW6U W£W©»*tt0 
.tWje^Sp tctzU N<RnWf^(j:Df©JlDSlin 40 

[0 10 8] Ci"Cll7 f -^«F#«:«fc0 3ELS«>3&tr» 

[0109] B±B»li:RS L/c J: 5 fc. *HMo^ie 
(i~i) Ky boBB^OjiWcj; gi^iitrS 
^^*H-S«3E«rfl£fc)*v\ so 
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Du (1, 1) ~Du (12, 1) fcU, MI&Du 
(1, 2) —Du (12, 2) , " • • ■ , b^tm-tZo 
SbfeSMttiDu (1, 8) -Du (6, 8) b~t 

[0 10 4] AfleWlcttWittf^-^W-W) i ^ y h i 
fit, Du (1, 1), Du (1, 2), ■ • , Du 
(l, 8) o«-§-«ttJJK**si-CS)S*ds*v^»&^tt 

»7-^f0 2^y MliDu (2, 1) , Du 
(2, 2), • • Du (2, 8) 0flr#ttttiil«jRIC 

is^aotflsu f-^^i 2t*y m 

teD u (12, 1) , Du (12, 2), • • • , D u 
(12, 7) (Du (12, 8) (i#SWV>fcit)Du 
(12, '7) o«#*att**cj:5*8Hft 

[0105] If y h B16 <0«#*Ui7 

w*U*, (fl*.SB3 (1) O^—y hAHOOv' 
^tfOvaMMSSTtft, H3 (2) o« y hBi:io 
V^aJ?/^S(|5axe>*fCV^SfcOiU Du (m, 
n) ^^5^>r^A{cJ:Stfci*fi[0**:ffiS:D f 

(A, m, n) , Du (m, n) {ZLyft-tZ)? J fr? B tC 
Jl^m^IOt^MDf (B, m, n) fTZt, T 

[0 10 6] 
[&5] 

(1-2) ^^^#J>9^■r-CV^5 Ky h'<* — V 

(1-3) is*stf/i'&mQ*£XX^Z>\*vh'<**-isb 

(1-4) ^^^^-^teaa^Ky h<oM* 
*) X\ -Xmvlg&b Lt- ffilzW.#>72ti£t%X\t^Zfr%> t 



(11) 
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(1-5) S <««3E<ffc) (O^fRjOSwicJ:!?^^ 
(1-6) Hi:flM»«rl»9 3EU»»ji* f fcttWcd* 

9Wi-wi3Ss-x?*So 10 
[oiio] (» 2 osaso««) _hiE^ i o^ioi 

5 0 (Wstf/i'O, WtJOu) fcd-tttSr 

WJtt VXM#>&*.ti2>& t ltkoWtaabiitrCi:* 

End, KaB±fc*fc93gua»a*n*ifc^ft5. 
ioiii] a^u«#ttdt*wifcoir*fc trffl^ 

d, ««a»fc b/^-yt«Bt#4v\ ±IS 

*5V^C, hd50-Cfe^^l-Cfe^^« 
£d, hl!i#JSt-«tt«^6*US*t*: 

Sf«£«fcofc$i«) Hc*tLfc 
Wt> hd, 02 l fc^LfcJ: 

t-dit«£«^T#fcv\ 

[0 112] H2 2tt, *3aftO»lB^d^5ad^LfflP 

UfflN««ae)3i*«Sll4 0lc l Sfci&^^-^Jje^ 
2^ii^p^ti^r ^rT^6o it&i*^* 4 40 
2d, iHffiJtfc^OA^ttJIW^^bW^SrEiH-S 

[0 113] *<Dte<0«j£K*K:ov*Td. ±EK5 1 <E> 

[0 114] H2 3IJ, I^^-^JSS4 2, 
fc±U«*»LMt»riMBl 2 0AQ.3®<Dffitt^LT:V> 
5 0 «ti»t?H*tLfc«« Ufjx/S 501-S50 
5) #ffliM&*/<* 4 2^tBa-t"S»J)"t?*> so 



[0 115] — ^«JHW4 2<D«Bd, fc 

[0 116] *?-^£rL, 3t»^^SIi?>j&tf^i'36S-rt 

laift (A^ta*e>-rJcffli?>3itpr.i:35s-e#5lHl») o 
asfcsfc, ^*v^m«L^ffia?>3i«>*^o.fctry hd, 

5:fci:^ c Ufc^o-c, ?f#ISot^t(Oify his 

[0 117] ^y^S 5 0 1 -CdS^Ufe LTHWfe 
«*«2 5G#*fc**Lfc»&. 0, l^fcTy b^ij-e^ 
[0 118] ^xs^S 5 0 2-S5 0 4-CliNpiS 

3) o 

[0 119] M2 4d4^IS<DS&32^^~- ><DMX* 
3bZ> (Np = 4) 0 ^124 (a) dzM^fRHCig^LT 

m-fk*M#>j&&, (b) .dSOUErrRi^SK, (c) , 

(d) \m&&fo\zmffi\^xm-%%M.ib&A,X^Z> 0 ^ 
^>o ^ IS 2 5 Oct 9^-^:§^i^^$rV^<o^(D^^ 

[0 12 0] B2 6dW#IB<O0!lt^:tttca<5v^r Ky 

[0121] 027 (a) I4H 2 4 ( a ) Ol^j^^^' 



(12) 
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*->lc$£oTg]2 6(DW#»feEttLfcMfe^L-CV* 

2laIffi4?>a*ixTVNS. 02 7 (b) HKy 

fc, W»BW>mtfy bBttlEBOEB^tttt^fclK* 

oTWfcV^, 2 [e] B OEB~Clt^ t fcfto "CV*5 0 

B2 4(OSJ5)ii^^-yPl:»U, fftROmtry 

hI#^i«fte>rK:E«-C*fc«*o»«rN (P, 

m) tm^-tZo hoinaffia&a&^siK 

O^fpT (P) J4N (P, m) fem== l^L^T^P^L 10 
fcfcOTfct), 3p^a«l«>3&*lHlftE (P) I4T 
(P) /LfcftiB. ffiMfei^BIKOjMk 

V (P) =E {E (P) -N (P,.m) ) 2 } 

[0 12 2]V'<TOS*i&^^ — ^ICOV^-CV 
(P) fetfEU *^*^S5 0 5fcJ:9V (P) tf* 

[0 12 3] ^fy^S 5 0 BTtt^y^S 5 0 5T 20 

me Lfcaa&a*-** - ^icao -csa* ut-^feEH 
etc i tr— jeo«»a^<#— i>-eflw*E«*ixx 

[0 12 4] a^u«Ui«5 3 2tcov^riftWi- 

^fy/S 6 0 2 t^r y^S 6 0 1 tt7c 

X7y?S 6 0 3"0tt*^ s^S 6 0 2 "CJJt 9 fcti LfcS 

y^S 6 0 h»c«Bc»S:i: 9, 

htDttSrUSt, W#fe«*UT*«feBt?)tti 

i-. 

[0 12 5] fc*5, 0 2 3^T^S 5 0 6 1*\SMJb 

iMm<#- > fe^ y ^flM8aa&a*««»cE» 

a^u**:) law* vxi&vm-rz t t> 

[0 12 6] ffi^j&^^-^SrSfl&^i-S*^ 
fe^BMrf. «#fe«aM&A,«/<*- ^«rS«?lc LT*5 so 
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<^i:T, JiOS^feftorifeBftfcbTV^. r 

02-S 50 5 (D&m&ft 0 4aR4ftV\ 
[0 12 7] Iftii^^-^oy^fi 
(El 2 5) fcloV^^ffiffc-f-a^, 

>01ot L"«t«Mfcfe^ < o^(D^n 5/ * IC5MH 

Tt«t5 J: 5 tofrfife JS v ^ t Av\ 
[oi2 8] ff»& tt, Wx.tf«t*tros:«jc7k3p* 

(8 2 4 (a) ) fetUS 

2 4 (b) ) fc3tt«Lfc«aE)j2W^<*-^fe««Ufc» 
[0 12 9] H3 0fi3H»t, «»#. Hftif^»aEL 

•9 t, VN<o^<D^n y^|:»au, **b-WtfcW* 
Stta&jMM^^-vfeaffl-r^JSrsftS, «F#«0#lf -x h 

»45^feffofc^4«««««>»*^* < ** 0 
[0130] 031 (a) 1463 3 0(D3t*fe«*#, «t 

CR<Z>ffir&Si roCROSjpf (4#H 

^0 4-0 3 3 0 7 9) J *if0^ffifefflV>-Ct>J:V^ 
U H3 0<DX»W«fe«/hUT, 
3t*«*«>*»fc*9fel*UU tod»fe*!)tloo^ 
By^ifCiMBUfc*v>;-B3i (a) owm 

[0 13 1] ^tLfeO#fl9«SlcH2 3©^fy^S 5 
0 2 — S 5 0 5feffV\ §ffl«Oi«>ii^^- ^feft 
^tSo 03 1 (b) tt««ttlc«3B*Slat)5&*^^- 

[0 13 2] *«1ii«jftSif<oJ:5^WStt^i:v>3 
[0 13 3] X»«*sf<DH«*^li«-g-feffl«) 

atrifci&SHIKtfcad). 13 l (a) -e««»WL^:IIR 
««Jd«#feS*5i* ***o fc t v^p if ^fe^ y 



(13) 
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[0134] K±«¥*mcRw u^<t p \z, &mm<Di&m 

(2-1) 3ROflffi:f/hftKy F/^-Xaotffi 

. try nc*+i-art*sftir^-c f «#«a«F<03ttm» 10 
(2-2) m^(omft&&s<*--^&m&\zvxir$< Z 

(2-3) A«Hlfe«r«AS«o4»fll«^fi«5MHU, 
(2-1) K«>-5£fca*-Cft 

<5«> 20 

(2-4) X«Hlfefr«ASlR^^AIw««^«U a 
[0.13 5] J^±, «SftHffi*#flBU3fcdse>*3SW^ 

[0 13 6] 

(1-1) hoiB5 ? Uo^v>^J:«9a^^f#^^ 
(1-2) ^#/ufc«DST-ci^3 h^^— > 

(1-3) i/>3K/uSrW9 ^TTi^S Ky vfc 
(1-4) flMB«r*t>^<^-v*±«l3ft»v^Ky 
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(1-5) & o#fto*vMcJ:9»«>&*' 

(1-6) nuflMSSr«k9 3gUS«>a* f 
f? ^ 7 1 y h J; o tftl-M^i 

[0 13 7] WRWlcJitttf, KT©J:5*«ix 
(2-1) tt©w*tett/hfcK* h^v-yiaots 

(2-2) ft#0>a&i&*'<4' — >^Sffil:tT*5< r 

( 2 - 3 ) ^t*M*4:«^*<0^®SJcma^fiJ u 
terfC, (2-1) 
( 2 - 4 ) :^m«^#j^§g<o^«»£^«##J U 

[■BOflntftRR] 

[[£12] S^LItMi 2 <d^so«E*l£^-8e*i, 
[HI 3] »36*U{t*«>-«S:«-mWH-r*>9, (1) 

fi^L-^hA^, (2) fi^~:X ^B^LTV^5c 
[14] i3 ( 1 ) OMJIffiO^b* a r c t a n (1 

/3) 0*|Rj^fcA^WfffiiaT?fc5 0 
[15] a^U«#0--«yS:^-rtttWHTfe!5 t (3) 

i^^hC^, (4) tta=y HDt, (5)tt« 

[H 6 ] *»Hffe<OR9!E|-e*> 9 , ( 1 ) yFE 

^tt^^^iu r*t*ri»iBft<afe'<fca^L 

B«oWS:t Ufc^Sr^L, (2) (1) <&«*!I 

«<7>ffJC3.=.y hA^I^Uc- «*^U (3) Ht 

(l) ©WJHMW^fcMy b B *««>aA/*r-«M: 



(14) 
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[19] m^^mus 2<D&m<nffi,ti*7F'tmfrmx 
[Hi o] mfr^MX^m&<D-m*^%iwm-efo 

imi 1] Hi 0O— 3fl£&*LT^L;rcIftiaji0T*& 

So 

[@i2] s^u^wa5 3 2<Dm£<Dffi t ft*7F-tmim 

[HIl 3] 01 3^A^I®^ (B13 (lj) i, as 

13 (2) ) ^J^ttV^c 
[HI 4] A^M^^tt*^-.;, hA\Zttfc-tZm 

[mi 5] mi 4^&^»^'t5iqf^fp)d^^^ 

[mi 6] ^^s/h^-VU (x, y) *iC*i£>3££ 

[mi 7] mmm^<D-m*7F-ri&wmx-hz> 
mis] ^-^w*o«7c*»©--«ys:^i-»wH-e 

[mi 9] ^-^W*o«7c*So-«ISr^i-RKH-C 

[H2o] — * Mfc**i-tft mmx 

[02 2] *2 0||fto»ffl{cd^53S^b*afflai>3& 

5o 



[02 3] — ^«j£«4 2<D^SOS£tL^ 

^-t*attumTfe5o 

[0 2 4] ffl^3i^^-^<OW*^-mM0-C*)9, 
" (a (b) ttSIfc&ft, (c) tt*-b*» 

feaET^oWftarrti, (a) »*i£Jid*fo*T^»»JSr 

[02 5] 30BB*«r«*»WU^»^ft^rRMH'C 

[02 6] W#»o«fc*sMca«^TKy 
10 feEMUfc«fc»i1ftWH-C*)5. 

[m2 7] 124 (a) OS*^^* — yl^oti 
[02 8] ^y^flW«*fca^b*«WS:^i-»W 

[02 9] sa>Ltta«3 2o*oa^«axSr^-fScttm 

Sr^i1ft9!0-O*>S o 

[03 1] H3 0Ot««:Kt». 0fc4W» 
20 »cJ:o-Cd«Ufc«l*r«-MftWHT?as>S. 
[ff*o«W] 

i o mti*\*tiffi&tov&&m 
1 1 xmmtmeM 
i 2 aa»uNBBj$ffi 

1 3 3»*»LA93C»PHk*» 
1 4 mAf**<4x 
1 5 ^tS^-^ 

1 6 ttttit «i 

2 o EpJB'JSrS 
30 3 0 3*>UftWifttt]S* 

3 l A^'M * 

3 2 3*>Ufetti9B 

40 3*>uihr«k>&*Seik 

4 2 ^«je» 
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imi] 
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